Actinomycosis is a chronic infection caused by Gram-positive anaerobic bacteria which is found worldwide. Common features of actinomycosis infections include abscess formation, granulation, dense fibrous tissue formation, and the classical cutaneous sinuses with yellow/sulphur granular discharge. However some of the features may be nonspecific and the absence of classical features may delay the diagnosis. Since actinomycosis responds well to various antibiotic treatments, with or without surgical intervention it is worthwhile including actinomycosis infection in the differential diagnosis.
Introduction
Actinomycosis is a chronic infection caused by Gram-positive anaerobic bacteria, with the usual pathogen in man being Actinomycosis israelii, accounting for 85% of human infections. 1, 2 Actinomycosis is found worldwide and may affect any age group. 1, 3, 4 This pathogen is normally found in the oral cavity and gastrointestinal tract (GIT) of healthy individuals. When the protective barriers are broken, opportunistic infection develops by direct extension, for example after dental manipulation. Infection may also develop by aspiration of oropharyngeal contents or gastrointestinal secretions causing respiratory tract infection, or may develop in association with foreign bodies such as intrauterine contraceptive devices (IUCDs) causing abdominopelvic acinomycosis. 1, 2, 5 Haematogenous dissemination from a preexisting focus is rare, but may occur from thoracic disease. 1, 2, 4 The chronic progressive suppurative infection caused by actinomycosis organisms has shown three major sites of predilection being cervicofacial (55% mean frequency), 3 abdominopelvic (25%), and thoracic (15%). 5 Common features of actinomycosis infections include abscess formation, granulation, dense fibrous tissue formation, and the classical cutaneous sinuses with 'yellow sulphur' granular discharge. Cavitations may be noted in lung involvement which may develop sinuses to the skin. Fistula formations are seen in GIT infections, and permeative bone destruction is seen with osseous involvement. However some of the features may be nonspecific and the absence of classical features may delay the diagnosis. 1 Actinomycosis infection responds well to antibiotic treatment, traditionally intravenous Penicillin G for 4 -6 weeks being the treatment of choice, followed by oral penicillin for 6 -12 months.
1 However erythromycin, tetracycline, cephalosporins and other antibiotics, alone or in combination, may also be used successfully.
1,2,4,5 The duration of treatment may need to be tailored to the individual. A combined medical-surgical approach may be required. Surgical intervention assists in recovery but is not usually curative on its own. 2 We present the radiological findings for 4 patients presenting with different forms of actinomycosis infection and give a short review of the relevant literature.
Thoracic actinomycosis

Case 1
A 63-year-old woman presented with chronic cough and chest pain. A small sinus was found on the skin adjacent to the sternum on the left which was not draining at the time of examination.
Chest X-ray demonstrated an illdefined mass adjacent to the aorta on the left, associated with left upper lobe fibrosis. An area of sub-segmental atelectasis was seen in the right lower lobe. This was thought not to be significant (Fig. 1) .
A post-contrast CT scan of the chest demonstrated an irregular inhomogeneous soft-tissue mass in the left upper lobe adjacent to the aorta extending to the anterior thoracic wall lateral to the left edge of the sternum. The degree of contrast enhancement was negligible (Figs 2a and b) .
The differential diagnosis included tuberculosis, neoplasm, or actinomycosis.
An open lung biopsy was performed and the histology demonstrated sclerotic lung changes with interstitial fibrosis, and a filamentous bacterium, namely actinomycosis, was isolated.
Case 2
An adult male patient presented with swollen painful knees and a history of chronic cough. Chest X-ray demonstrated an irregular right upper lobe mass associat- 
Abdominopelvic actinomycosis
Case 3
A 42-year-old man presented with a palpable lesion in the right hypocondrium.
Chest X-ray demonstrated an elevation of the right hemi-diaphragm. There were no focal lung parenchymal lesions (Fig. 6 ). 
Case 4
A 39-year-old woman presented with a pelvic mass. She had had an IUCD in situ for several years.
A contrast-enhanced CT scan of the abdomen demonstrated an inhomogeneous irregular pelvic mass involving the uterus with infiltration of the surrounding mesentery and multiple associated abscesses. Extension to the right anterior lower abdominal wall with abscess formation through the lower abdominal wall was shown, but with no breakthrough to the skin. The adjacent bowel wall was thickened (Figs 8a-d) .
This was confirmed as actinomycosis and the patient responded well to treatment with penicillin.
Discussion
Thoracic actinomycosis
Thoracic actinomycosis is a rare disease that may mimic other pathology such as tuberculosis and primary or metastatic lung cancer. 1, 4 Actinomycosis may also coexist with these pathologies. [2] [3] [4] Infection of the lung, pleura, mediastinum or chest wall may be caused by direct extension from cervicofacial infection, an oesophageal tear, by inhalation or aspiration and rarely by haematogenous spread from a distant focus. 2 The radiological features include localised ill-defined lung infiltrate, air space consolidation, or a mass lesion, with or without associated cavitation. 2, 4 A pulmonary infiltrate with a basal predominance and involvement of adjacent lobes through interlobar fissures is said to be suggestive of thoracic actinomycosis. 1, 4 The pathology may extend to the mediastinum, pericardium, myocardium, and prevertebral space with vertebral body involvement. Extension to the skin surface with sinus tract formation may also be present, 2 as demonstrated in case 1 (figs 1 and 2) . Pleural involvement includes both pleural thickening and pleural effusion. 1, 6 The presence of a chronic pleural effusion with underlying lung changes and periosteal rib involvement is usually accepted as a diagnostic triad. Unfortunately Sumoza et al. 4 found this to be the exception rather then the rule. Table I lists the common and less common features of thoracic actinomycosis. Not all features may be demonstrated by actinomycosis infection and in the absence of the classic cutaneous fistulas with yellow granular discharge the diagnosis may be delayed. 
Hypertrophic osteoarthropathy
Hypertrophic osteoarthropathy (HOA) is characterised by periostosis of the tubular bones and digital clubbing. In the primary form no underlying cause is found, but when an underlying disease is present this syndrome is referred to as secondary 3. An intraparenchymal mass.
Pleural effusion or empyema (rare).
5. Involvement of chest wall soft tissue and destruction of adjacent bone with formation of sinus tracts to the skin.
6. Involvement of the mediastinum, pericardium, myocardium. Rarely, superior vena caval obstruction and oesophageal fistula formation.
7. Thoracic vertebral destruction with preservation of disk space height.
8. Hypertrophic osteoarthropathy.
HOA. Many underlying pathologies may be associated with HOA such as intrathoracic malignancy or infection, pleural pathology, cyanotic cardiac pathology, intestinal pathology, and more. The association of digital clubbing and HOA with chronic pulmonary disease was recognised in the late 1800s. 7, 8 In a review of the literature no reports of HOA with actinomycosis was found. Since thoracic actinomycosis is considered a chronic infection associated with cavitation, fibrosis and pleural involvement it falls under chronic pulmonary disease and therefore, as in our second case (case 2), it is assumed that it may be associated with HOA on this basis.
Abdominopelvic actinomycosis
Abdominal actinomycosis usually occurs following penetrating trauma, perforation of a hollow viscus (e.g. appendix) or surgical manipulation 9, 10 There is a predilection for the ileocaecal region where it may be confused with caecal tuberculosis, amoeboma, chronic appendicitis, and carcinoma of the caecum. 2, 3 Primary pelvic actinomycosis may occur in association with IUCD colonisation and infection and is more likely with prolonged use of an IUCD, as demonstrated in case 4.
3,11 Pelvic actinomycosis is also known to occur in association with septic abortion, retained sutures from previous surgery, or spread from an intra-abdominal focus.
Abdominopelvic actinomycosis may present as an aggressive-looking mass. 3, 5 Bowel-wall thickening with multiple abscesses, abundant granulation, dense fibrous tissue, as seen in case 4 (fig 8a-d) , chronic fistulas and draining sinuses to the surface are the characteristic features. 3, 9, 10 These features are not specific to actinomycosis and may mimic neoplasm, or other infective processes such as tuberculosis, or chronic appendicitis. 2, 10, 12 The sinuses draining to the surface with yellow sulphur granules are also not unique to actinomycosis, and may occur in nocardiasis, chromomycosis and other fungal infections of the body. 2 The aggressive infiltrative pattern of abdominopelvic actinomycosis has been described as an important radiological feature of this infection. 3, 5, 13 
Conclusion
In the absence of classical features of cutaneous sinuses with yellow sulphur granular discharge, the common imaging findings in abdominopelvic and thoracic actinomycosis may be nonspecific. Actinomycosis responds well to various antibiotic treatments, with or without surgical intervention. For this reason it is worthwhile including actinomycosis infection in the differential diagnosis, particularly where clinical findings do not support the diagnosis of other processes such as tuberculosis or neoplasm. Actinomycosis should also be considered in situations where there is prolonged IUCD use, previous pelvic or abdominal surgery or in appendicular infection. 4. Rupture of hollow viscus with free intra-abdominal air.
5. Chronic fistula and draining sinuses.
6. Retroperitoneal, psoas muscle or liver abscess formation.
7. Minimal or absent ascites. 3 8. Stellate infiltrates from mass lesion with mesenteric involvement. 
